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A “typical” analysis

� A Physicist does an 
analysis using events 
that pass certain triggers
� A trigger is a set of (loose) 

criteria an event must pass 
before it is saved to tape

� E.g. EM_HIGH: Event has a 
high energy electron

� Then make further 
requirements (cuts) on 
the data to look for 
signal
� E.g. electron > 20 GeV, not 

back to back with a jet, …

All the data

My Triggers

My Cuts

sample
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The problem

� is huge!

� My triggers are typically a very small subset of the data
� Can I avoid processing events I don’t care about?

� Running over the entire dataset is a big deal
� Takes a long time
� Have to deal with crashes
� Extremely painful if using tapes

�� Life is better if “All the data” Life is better if “All the data” ÆÆ ““Some of the dataSome of the data””

All the data
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Streaming – the ideal picture

� Separate data into streams

No
streams

All the data

Streaming

All triggers

Electron events

Muon events

Big jet events

Lots of jets events

Electron triggers

Muon triggers

Big jet triggers

Multijet triggers

User User 
processes processes 

appropriate appropriate 
stream(sstream(s) ) 
instead of instead of 
everythingeverything
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But… Streaming – The reality

� Events may satisfy more than one trigger 
(e.g. electron and jet)
� In Run I, such events were  copied to >1 stream
� Inclusive streaming

� Can’t do that in Run II!
� Many more events than Run I
� Tape costs are too high to have more than one copy of an 

event
� Online constraints make writing out copies of events difficult

� Run II: Exclusive streaming for regular physics data
� Special monitor stream will be inclusive (for mark and pass)
� Commissioning triggers will go to their own stream
� Streaming will be done at L3 (RAW data will be streamed)
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Exclusive streaming

�� An event goes to one and only one streamAn event goes to one and only one stream
�Have some decision scheme when an event can 

satisfy more than one stream (more on this later)

�The decision is based on Level 3 physics objects 
(primal streams) for passing triggers (see next slide for diagram)

• L3 physics objects are more stable than triggers – don’t 
have to rethink streaming for every small change in a 
trigger list

• L3 physics objects make it easy to have like events in the 
same stream

• Will be able to override stream decision for specific triggers 
– e.g. Trigger X always goes to stream S (meant to handle 
commissioning triggers, but may be useful elsewhere)
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The Streaming Process: An example

From L2

L2 trigger
(MU+JET)

L2 trigger
(ELE+JET_HI)

L3 Filter Script

MU_HI   (muon)

JT_LO     (jet)

L3 Filter Script

ELE_LO  (ele)

Primal streams
for event

(muon, jet)

Physical 
Stream

MU_STRM

JT_HIGH (jet)

Each L3 filter is associated 
with a “primal stream”, i.e.
the type of physics object it 
filters on [note two jet 
primals]. 
Pretend the event fails the 
lower script.

The combination of 
primal streams is 
mapped (somehow) 
to a Physical Stream 
(the set of files on 
tape/disk).

We want m physical 
streams where
m << 2n-1

9

9

9

8
This event passes 
two L2 triggers

The primal streams 
from the L3 filter scripts 
that pass (note no ele). 

If there are n primal 
streams, there are 2n-1 
possible combinations. 
This is probably too 
many.
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Streaming Scheme Examples
[from Jon Hays’ document]

� Simple one-to-one:

� 2n-1 physical streams
� Always n decisions
� No ambiguity

� Priority:

� Here, event with a muon
and an electron goes to the 
muon stream

� Can sometimes decide in 
< n decisions

Does event 
have this
primal?

Write to this physical stream

Cannot avoid possibility that events from the same trigger Cannot avoid possibility that events from the same trigger 
will go to more than one stream!will go to more than one stream!
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Processing Data

� Processing data is more complicated
• Events for a trigger may be in more than one stream

� Analysis Tools Group Plan –
Streaming is transparent to the user
�User specifies trigger(s) to analyze
�Some tool (that the ATG writes) figures out the 

needed streams and generates a project for SAM
�User never knows about streams
�Tools will be available to calculate luminosity
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What we have in place

� Primal streams are in the trigger lists and trigger DB 
has been updated to make streaming work

� L3 can handle streaming, including the mapping to 
physical streams

� SAM can handle streaming

� We need the tools to be written to make data analysis 
and luminosity calculation easy (this is the purpose of 
the Analysis Tools Group)



11A. Lyon (FNAL/D0) – 2002

How do we decide how to stream?

� The physics groups and the trigger board must 
determine the Streaming Scheme (not the ATG)

�What primal streams do we want (e.g. just jet or 
jet_hi and jet_lo)? 

�How do we map the primal streams to the physical 
streams?

��The ATG is writing a tool to simulate streaming that The ATG is writing a tool to simulate streaming that 
you can use to test ideas. More on this at the OK you can use to test ideas. More on this at the OK 
workshopworkshop.
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Schedule

� OK workshop –
Physics groups and trigger board starts experimenting 
with streaming schemes using simulation tool

� End of August, 2002 –
Streaming is tested online using a strawman scheme 
from Greg Landsburg
(read http://hep.brown.edu/users/Greg/streaming/st.htm)

� Turn on from shutdown – Streaming is online and 
operational (need streaming scheme by this date)
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We need you!

� The streaming scheme will be difficult to 
determine (can’t please everybody all of the 
time). You’re input is important.

� Are there special streaming requirements not 
covered here? Let us know!


